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(57) [££)] 

[BW] (1) ««W*fiffl«ftS:llB<(fto, (2) S 

t^W*. (3) S=jS*H!3©Kl\ S«f**-T5*^ 

/**SO lSffi£JBl\ ^fc< fcfc (a) SiSIII 

*Bf&-rz>jLmte£u (b) gf^ttBiiaift-^^-^ 

5o 
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1 



ftXf&Z SO I SfiSrfflV\ 4>fc<£fcTE0> (a) *3 
cfctf (b) roil'^Tot, &lc|£{b£;ft/o^v^# 

(a) S i »R«mSr»{kLT^y =^B6{tKfc 

(b) ^^&Si^^<^->-^?FM-r5Xg ;o 
[l»*fl(2] (b) XS©«iC (a) Xfc|£fl5I#* 

3g 1 E«<D*& 

[«*«3] (a) TMOW:^ (b) Xg&fT-SW* 
ElEtt©#ifc e 

[l»*«4] (b) Il^ v ^yf . 

Sr^»Lfc«lc^^^JBS:|^*i-sxST*fc5lt*3S3 
E*<0#fe. 

\zs<9 - - >- IS^ff 5 »*35 1 4 ^ L 4 © i^-f 

J: oTtr 5 ft*S l L 5 cov ^i" ^ l JSKEft©* 
[§it*Jf 7] ^X^^^^SFe&JztWFa 

«Jfttt)0-efc5tt*S l L 7 ov^Tix^ l 30 

imxm 9 ] soi mmK mim^-r^m-<o s 

i Cx^i^XOS i *>i^Sr*DfRLT^L, ^02 

1 fei^ L 8 co^-f tL^ 1 3K(-E*6©*fe 
[0 0 0 1 ] 

flSSrffl^rfPM-rs^^w^-, 1$(:STM (Scanni 

ng Tunne! ing Microscope) % AFM (Atom i c Tunne i i n 40 

g Microscope) ? a x n — zf-y^y-J^ t LX 

[0 0 0 2] 
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2 

[0 0 0 3] wlxe>0#iftt^J;D, STM, AFMftif 

tah/C^5. tOimtLX, U. T. Duerigblc J: Off 
3g$*ifcEtS^=y HtcjottS^^u^— ("Direct 
access storage unit using tunneling current techni 
ques", U.S. Patent Number 4.831,614) fr&Z> 0 
[0 0 0 4] ~ 7)j: btaiJ^f-Urt—^ E. 
Petersen(cJ;5"Dynamic Microinechanics Si I icon 'Tech 
niques and Devices" (IEEE Trans. El. Dev., Vol. ED 
25.No. 10, 1978, pp1241-1250) CEt^Staot 

imztiZo ^coim^m*. siisii^jays 

ffi"CS>5 (W. D. Pohi, "Distance-controlled tunnel i 
ng transducer", U. S. Patent Number 5, 043, 577) c 
[0005] :oi}48lHtS*yfM-i:s*s 

WaSS (image tracking speed) £r±lf £ ^ t -5 

[0 0 0 6] -t<Dfc*iai, 8Efl-f*f 

[0 0 0 7] 

ttffl-f 5»£litt\ '-^JtefcTtf 6 ^ t Jw J: 5 

ft Sritf S r t ^ -C # , 4 tz tt*B»ffM. 831 . 614-^-1^ 

$r T ( f 5 r. t xm D mm T ( f 5 r t & X # ^5 it X h 
5o 8ot, ^^^SSc^lx^ilO. 01-100N/m 

[0 0 0 8] S§oT, 8ifl-*5J;V*>'^^--<OK*S: 
[0 0 0 9] ttU«fiS:a5«>5fcft, 
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(&if) S:»ot^©*fi«ttaf R(iKT«>S: (I) 
■XrS^Siia (K. E. Petersen, IEEE Trans. El. De 

f r= (3 E I / (M+O. 2 
sCf, E I V^L^-<DK®2&^-^ V K Mil 

loon]* (i) ij, #«MSfttt«#0>jtt(:: 

[0 0 12] ^(©iJ^fr^Mfcl-^^u^-^ 
J&jjfek LT, T. R. Albrechtb (Method of forming 
microfabri cated cantilever stylus with integrated 
pyramidal tip", I'. S. Patent Number 5.221,415) ici 

[00 13] L^L^e>, r(35*H*SF«F5.221 f 415-» 

CDS i N AK Ti, Ni?, SfcttSPRlljol^TO* 
ISffiSE-^ pIhB4 v- JJ = >SfkR, V = V&ffcRffOtt 

[0014] *ffig^l$<Z>££i&£as 3 0 0W 

ot^>fl/yn#7^ ;i§o n n £#7740 Corning* 

[0 0 15] Stic, HS^IwT^^^^^mttW 
5 0 0 A^Tlcjrp^, ¥»*a&E¥ffiH±«rS&^1-5# 

[0 0 16] 5 5>l^ n&l*j]>3 L i's<-t:Bl&Ltz& 
[0 0 17] *a^W4 t 831,614^Si#{riBi&^*fe 
R, A 1 iSSIttffi, ^V^-^aV'Riif^afJB^ 

^tib(Dm<o±m^tm^Rm\zMLx 3^5 n mm 

S£&5. &oT, ro*H«FfF4 f 831 ( 614#B«iiiH*^ 
«ff(-8?fi-f5fcfelcaiftoJSS <t LT'>fc< 1 1 5 a/ 



*v. , Vol. ED25, No. 10, 1978, p. 1247#fig) e 
[0 0 10] 

* mi] 

3m) ) °- 5 /2/ti ■ • • (I) 

[0018] $e>^ mft&mwihtozxfimtt&m+z 

[0 0 19] fllitf, R£6#cO&^£^:/^x>^J: 

^±[h]5o * (i) <Di±mm& 

>^^Rff^«#fKS^^tc£.5i)fc?), 

[0 0 2 0] *m*rF4.831 f 614-§-wa*T*f±, 

fray h^^f-V^lwiSft^ttiy^v^aglifiSrJg 

20 (sticking) J ?H-<, 0 0>(£TS:ffl<o 

[0 0 2 1 ] r©J:5^JB^J-B^T, #3891 1±, 

( 1 ) mm^mmiSL&zm < (2) si 

(3) ±m^wv<Dm\<^m+$:^-fz>jj^?~u/<- 
[0022] 

^?FM$^^ft:R±^¥S B B B ^^^5 s i nmtmi& 

30 £ft,X$.Z> SOI 2sK5rfflt\ *J>fc< fct>TIE£> (a) 
fcitf (b) CDXSSrffoT, fcKRffcSifrT^fc^fflS 

[0023J (a) s i mmmmzmitLXis}) 
(b) mfe<DtiLmzmts<*->t:ffii$.i-zxm 

40 EKfiDjffffiUiOftSl::, S i *R(D«tt«ff ^(c i 

fkRiDi5fcfe^lSffiffiTfe9, Q«SrS5<T*£\ X 
^»^*ffii-J: O^ffiLfc^y^ w<-(zit-<T» 
R?FMi§§^^i:5*^ (intrinsic stress) ifi&ta 

[0 0 2 4] SOl£tEtt\ ilOS i*ifeia»&fc-5 
50 !>*^±ICig{kRSr^LT^LfcS2©S i 
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5 



?> a 5 * * ^&nm<t Lfcs i mrnmm l x * 5 1> 

XS>5 0 ill <VS i $=s^Z hy >i?X#&]&l&&tiX 

[0 0 2 5] m&ti£Xf$>'?\ss<-i:J&i£irZ>JM 
t*> S i »R<Z>-ffl5£Bfc*L*:«l::, S i StRSr&flstf 

(j\ Mw^-yiiixtVh (Spindt) fed 

(C. A. Spindt et al, "Physical 
properties of thin film field emission cathode wit 
h molybdenum cones", J. Appl. Phys. , 47. 1976, p"p5 
248-5253) & m^X ftmt Z . Zhlt* >^U/<-/<# 

- >±^mmmm^i- % m l , s e> t*- y 7 

1^7^1^±t5:^l:i;oT?FMt5 D £fed 
BKia, *»«frJBv*XttW-*-5. «rE««Bgjfitm 
iLXfi, S ifg^t^^Cx^f 
U&Xhftl-£B:< , 0iJx.tfAu, P t^ffli^feixS. 

[0026] tknmftim&i'ttfek txti, s i m 

(KOH) , zkSflST" f7 

(TMAH) /^W/^U«$CJ;otx 7 fy^ 
U StBBfiSo^-^&s i SRlwflJfifc-rs. 
S iSRo-a«r|»*Lfc«l^ BWfcv'y =^BKfcR«: 

[0 0 2 7] ggfl-CiJ:!) h^/u«aES:ttar 5«-&fw 

[0 0 2 8] Si «RSrl**i-Sxeii, ±IEXSd J; 

S iil^x^f y^iif^igtfc^ Fx 
y^>^X(i, S i Sril^lcx^/^V^-r^^^^y 
^{RS:ffl^5 0 ffiflST/u*y*SiKttSftR^ji S /f'>' 
^£tilc< <, ^2xf-^^»tLTJ:5»4U\ £fe 

55t?f+# (sticking) SrIn]»-t-5 r i#X# 5. 
[0 0 2 9] KfcHJfxkLXlt, C F4 , SF6, NF 
3, CCU, C C 1 2 F2 ^^^^ffl^t^X^x 

y^yizxm^irtoo sf 6 , nfs^^jr 
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[0 0 3 0] fftfco, SO iStEllfcfj-SS iSRS: 
SttSiU S i»RSr»ftLt»ftR (*^u/<- 
'<*->0 £ ttffl^5: tic J: 9, S 

70 [0 0 3 1] Sfc, ^V^'w^-fis i <t 
tJ:9»*Lfc'>y=^i6ikRi0i5fci6, QttfriK 
< X# , X£f£»ft «t 9 flMK Lf uv< 

-fctt^X»R®fi£»gd£i:5j|jE^ (intrinsic at 
ress) ^7>^w<— oSf5- J dS(i(Jiv%tot 

[0 0 3 2] $ fed, #>^U/<-|iSO ISffi(DS i 
»R^»fbLTffMLfcK{bRJ:!9>tc5fcft, 

20 [0 0 3 3] ^i: 5 ic, s i ¥ 

S i SPRriSffMSftXftS SO I 
X, l^if^BuISS i»R£KffcLfc^y avggffcRa^ 
?iS^yfw^^-y&ML, 8{fc<**ixWjr^ 
ftufBS i»RSrl»*-r5w tl:i^yf w^-i^ 

[0 0 3 4] ffioT. S»:S:^LT*>^w<— Srs i 

S i S«±dh7V^^«:jgdti-5r<!:tcJ:9, *m 
[0 0 3 5] Sbl:, S i*RSr«ttJitUTffllr\ ^ 

[0 0 3 6] 

i^ftfflii mz^ ^m(om\^-r^^^y<-(D 
B^^mm^mLf^bmmm^^^xMcm^z 

^ [0037] (^jseyn m i *i**w^gg«ts:*ri-5 

[0 0 3 8] B2l:*5PT, lttSiXffi, 2(iSi^ 
RSr»fkLT^Lfc'>y =>iMt;R^e)*5»8yi, 
3ttKfkR^e>4S^^^u^- % 4(±«g*K 5fi©^ 
mt«ffiT-fc5o »»Ji2f±SO lS«Oif6aJB^5)fi)c 
9, ^yf^HiSOIIfeS iSRSrSRKfkUT 
?KricLfcKft;R^6)j45fc*(c, *>?-\ss<-z<D%ft 
50 *St^aJB2iOlU]dg5^#Btt4<, -ft:fc$lifcR 
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[0 0 3 9] SlSrffl^t, ll2lC^1-^>'f L U/N-^ 
ffM^KSSrKM'f 5 (ll l <D&m\tm 2 (DA- AWrm^ 

[0 0 4 0] w(7>^7 s o I 

*5iVS i ^816 J; <9^5 (H 1 (A) ) 0 
[0 0 4 1 ] :^SOIlS©S i»K6±^«itHBj* 
^5fcA<Z)S i <BRft#£ffMLfc (Hi (B) fcitf 
(C) ) 0 S iffliifls^^^ 0. Woiterb ("Microm 
achined Silicon sensors for scanning force microsc 
opy", J. Vac. Sci. Techno i. B, Voi. 9, 1991, pp135 
4-1357) lCfStt£ixT^£S i ^b^^mmm^miz 
VCXn^tz 0 z\tilt, A l 0 0) pi^S i ile±i: 
fiJtCVDfe (LPCVD) Srfcfe^T'>y =vaftR 

'<?->jtML, mi (b) i^i-^y =^SfkiR^e) 

J: OBI (C) ofi?*f^^-^i45R«ff i 2Sr»fi 
[0 0 4 21 PJ«ft:«rJ&S Lfc S i fffltfr^Mtft: 

&ms<*->7$:mmLit mi (d) ) * 0 
[oo43] ik\z s m^x\ mm^tzimm • 

✓<*->0 SrJB^ELfc (Hi (E) ) 0 - £*LfcJ:0, m 

<tm s itmmm 2 tmmLtzmt Lxm^tttz 0 

[0 0 4 4] r«l8±ClMf^O-i-Cfc5 

\?-j*m*mc ^^xm-om^mn.Txmm l 

TCrSOnm^PtlOOnmMlU 7* V V V 
jy>ntxizXs<?-~->7^x, E9ffiL«;ffi 
SrTB/fiLfc (Ell (F) ) . 

[0 0 4 5] IWfcBtst^hyy^:^:/ 

aSrMl (Ull (G) ) , ft^TS F6#*£:ffl^fc 
^X^xyfy^cj; 19 s i ^fcrtSWEttS^^-^ 

7%h*74^*s?*>4rLXg.m9&Mmi,1z (Hi 
(H) ) . 

[0 0 4 6] KiOIIiaot, 0 2O£xy 3>Kft 

[0 0 4 7] rc0^>^Uy<-O^f^n % gffcflLh 
JwCrtPt^a«$JxT*59, SH«trt9liSPt4o 

[0 0 4 8] Sfc, *^Sa0»J(c*5^T(i, I£{b£ti4^ 



[0 0 4 9] (MS0J2) 03, 4 fi, 
[0 0 5 0] Hett-tCDXStCtoTffKLtaitftr^* 
[0 0 5 1 ] @6}:^^ 2 1tiSi£Jg, 2 2I±S 

o 1 £*giw*;rt 2 3 i mmimtLBis. 

^•toTS^Sixt^ffiSrffl^r^SSLftfllfl-, 2 514 
>-^maSr»0ffli-S9fflL«ffi, 3 0fi&§f2 4ct 

[0 0 5 2] S i SK2 1 tjEB«ffi3 OOBa^reBfl; 
20 SB 4 ifrJ:f9fl:iES:HttDi-srt^J:!9, ^yfw<- 

[0 0 5 3] j^T\ MOS h^V^^co^^nir^ 

0#H ( (A) - (N) ) (i, |6©B-BK®{:o^ 
X<Db<DXfoZ> 0 

[0054] z<dm&, soissitm mw* 

30 *m \f "xmitmz * ?> ut y = >-mm& e> 4 5 

mn^xmtfcxmmLx&mm^'tz- ^aoTii 

fcttOSrffllNfc (B3 (A) ) D r<BBL n-MOS^r 
2<Dmm\$S 0 0 nmi L7t 0 

[0 0 5 5] C<&*5l::LT»feftfcSO IffigOS i 

stE2 1 a &m<o±mfrbwmL* mm2 mm<Ds im 

Wk2 S^Mf&Lfz (0 3 (B) ) 0 

[oo56]fc s i gpm^^^- h y y^^^^^n 

^ 0 3 (C) lC^1-«fflg 

[0 0 5 7] ftli, -t^eJB^^-^Sr^-j-asat 
iSft^Srffl^TKfbLT, KfUR2 8 SrJBrt Lfc (0 
3 (D) ) 0 «a«^^-^±T-©»fbR^ff^l4 0. 

1 /zmfc<£?K MOSTO7^- ;U Kg$ftlR4 2 t It 

[0 0 5 8] ^(C N n-MOS^S i £& 2 1 ±l^?fM 
50 Ltz 0 1~4b^, 03 (E) t:^lf:J:9(:, 7j-/v 
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ICTTfMU /<?-~>"?LX®4 (F) ©ipfcWit 

[0059] ftic, ^-hBKfc;R3 i*5j:t/^-h«:ffi 

-*#±tfKu^>ifc5aft««3 3«:JIMLfc (H 
4 (G) ) o 

[0 0 6 0] PSG (y >-#7*/I) Sri /zmj* 

RU -3^^-^y^LtI-/^^-v/ 3 yl w 
3 5£7FMUi w J;t>* K W >-fl;ffi^ 

-^3yR36irf5a-S lN U m) £04 

(H) t^i-J: 5t-s i H4iNH3<7>»^^iwj: <rX 

7XvCVDraMU, n-MOSSSt. 7 >r - 
A- KSffcRSr^ftfc n -MO S 0) Jiff 1*1$ 3 n mT'feo 

[0 0 6 1 ] -tog, m\tWk2 8 ^<^-=^Lt* 
yfw<-/^-y2 3 aOML (04 .(I) ) , tu 

Cr (50nm) 4 A u ( 1 0 0 n m) SrfiKRU 7* 
hV y?7 7>{ytilzx\zXs<#--=->'7 r LX&VftL 

mm 2 5&&vmtt9M3 o^wmltz cm 4 

(J) ) . 

[0 0 6 2]fc ^tfVhbiiil9»3eSixfc*ifeSr 
fflV^fiitt2 4S:»9ffiLtt1f 2 5±^?gfi£Lfco -ttf> 

[0 0 6 3] i4 (J) -C^LfcStEil-u^ h*3 
^m^fcU All3 8^X^ffe^V^lU 30 

V^KJ: 0;*y 7^*3 9Tffi*^:y^V^Lfc (HI 5 
(K) ) 0 «^tf-i.SS«ffi(wJ:!9AuJ:9fiE5Jg«-l: 
ii4 0^Ml> 3 ix m(OM £ <0#l£r 2 4 £;7FM L 

(8 5 id ) , hzmm-tz^mmm^x v y 

h*7-fZ>Z ilC* VmiZLtz (15 (M) ) 0 ^(O 
ft, SFeflJz^S i^^^lttS^-y2 7^K 

[0 0 6 4] El±<DT.m\Zj:*)* H6l^Lfcftf»{b!Hi 40 

ffM-T5r t^-e#t 0 *:*ttF(lT1#e>nfc 
^v^w^-l^^TIt, *S#m,831.614-§-*3j:U! 
5,043 f 577#WiNB»lcE«(O3a6«t]teL-C, Sfto 
«$S:i5<1-5rt#t?#t <S i StEEIcjgfifcLft* 
>^w^-tJtttLT, 8i«f©K$S:fi3/imfi<i-5 

[0 0 6 5] *H19l ! M,831 I 614#Wa*w|E«fcO^-Y 50 




70 

X, 1"**?*,, SffiE07^-/UKfi{kK4 2 Srffl^T 
TffcR Lfc# y/^-CoPt v ^ +j£fi 

[0 0 6 6] ^igm, fiiit^<CV^>^U/<-(0*fi 
a»ft#*l:5 0kHztfcO, ««-&o(tfc»£\ mi 

(&§fSE£6 M m) #1 5kHztfc 

ofcon^u-c, &%<D%i&w<DZ!>3 L i<>/<*- (mm 

£ 3 M m) T-f2 3 4 k H z i *» , ffi*©ai«fft§ # > 

[0 0 6 7] «e^^yfw<- (i^u^os i Srlft 

T»R?BfiEiaS(r^i:sj[Jt* (intrinsic stress) # 
[0 0 6 8] Sfc, **WO?Brt*felcJ:orjgdiS*L 

T*fi, n-MOS f7y^^©Milf:ov^^ 
KWlfc^ ^#-7 hy^v^^frB i - CM 
O S Xn-ir^do^T t H^^SSrffl^T^i-S w 
4 3&s*Ejffi-C**>5o Bi-CMOS*Mt-5**l:i±, 

£ c B i - CMOS|:tl6tMI^Mt5Ii» 

t45. 
[0 0 6 9] 

0, (l) a^^U, ^^uas-StS ilHJ: 

SMiS<fto:^«f N (2) SOIlSCfflVNf) 
ix£ S i SK±iz h7yy^^ %3&&i-z> z t x^m» 

f9^*<, (4) 8ftW«^S iSPRSr^^X-Tj: 
53S!9f+#S:Is]»-t-5r i^ttt, ^M^g^^f^± 

[Hi] *mwom\-%iii-%$>?-\ss<-mMJj%: 
<oim (mmmi) ^-rxmmxh^c 

[12] SIlSfll-eSiiSJxSRfl-fc^ri-S^^u^ 
[13] *JgWOi!g«tSr=ti-5*>^w^--C0JgfiK*iSfe 
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(*s«i2) ©*«o©5ae (is 


(A) - 


8,2 8 




(e) ) s:*-rieia-efc5« 




9,2 9 




[ia4] satmwie<&*ra©5«« (if 


I (F) - 


1 1 




(J) ) Sr^i-ISHTfeSo 




1 2 




[11 5] ^SSW2 0I|ic7)ft^c7)4SPg (I! 


I (K) - 


3 0 




(N) ) Sr^-tlSEI-C&So 




3 1 




[16] IIJ6ffll2-eKS$^5ai«tSr#1-5*>' j 3 l w< 


3 2 








3 3 


4/** n>N 






3 4 


- A 1 falsi 


1,21,21a S i £tK 


10 


3 5 




2,22 feft/B 




3 6 




3,2 3 * V^W<- 




3 7 




3 a, 23 a # >^ Us<— — > 




3 8 


A 1 


4, 2 4 




3 9 




5,25 S 0 ffl L«'ffi 




4 0 




6,26 Si MB 




4 1 




7,2 7 




4 2 


7 >f As KKfkl 



[Hi] 




'3 «l*>*U/<-/t*-> 
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